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EVALUATION OF SEASONAL CLOSURES AS
A MEANS OF OPTIMISING YIELD FROM A
MULTI.SPECIES PRAWN FISHERY

Seasonal clasures have been used s a means af nplimising
vield lcom Oucensland's multi-species casstal praven fisher-
ics. Field studics and u log book data base have demonstrated
hat the fishery is supported by six penueid speties. four &)
which are gignificant contsibutors to the fishery. Spruies
composition has vaned significantly scross distances as liltle
ag |00 km, ond both the Uming and strenpih of recruiinten
has varied during the two years (1989- 19901 in which sam-
pling look place,

A deterministic model, based upon Thompson and Bell's
(1933) vield model, has been used 25 an il means of
estimalting yield (weight of prawn and dellar value) from a
ziven recruitment sequence. The model alfuws for variable
recruitment liming, species composition snd mucdality, f¢hgs
rz2 advantages of being mathemaically simple. flexible in
respectol variability in input parsmelers, and sestily sdapted
to ejther spreadsheel or microcomputer programming., Inpu
parameters have been estimated from data obtained in tag-
ging und field sampling programmes. (Gribble and Dredge.
1991}, or from published literature. There is 4 wide range of
scenarios under which the model can be run. By varying
growih and mortality psrameters, polential vield from the
fishery can be established acroxs normally acceptable ranges
of these parameters,

The major role of the moadel was 1o test the value ot yield
under a seasonal tlosure regime of management. Under o
conventional scenaria of constant {ishing mortatity, culput
from the mode) suggests that clasures had little positive or
negative effect upon vield from the fishery. In ecomoniic
terms, the closure would thus appear w be of bule benefil u

industry. However, log book data clearly )ndicate that imeme-
diately following the cessation of closures, the fishery undes-
2oes a heavy pulse of etfort, which diminishes as the fishing,
seyson prugresses, Under such a regime of fishing mortality,
the model sugpests thal yield is increused as a consequence
of the closures, This is achieved s a consequence of higher
cxploitation rates of the stocks, The subsequent output frene
reduced spawning stocks remasins (0 be delermined.

The variability of recruitment dynramics in this tishers
indicates that seasonal closures sre unlikely 1o optimise yield
unless curricd wul on a Tegional basis, in conjuncrion with ¢
detaited sumpling programme. The authors intend 1o (nvestie
gate the spatial dynymicy of the fished species and incar-
porsle these dila into an evaluation of spatial closures as an
alternative means of optimising the fishery,
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THE WHITE SHRIMP (PENAEUS SETIFERUS|
FISHERY IN THE CAMPECHE BANK.

MEXICO
The while shrimp Penacus setiferus (Linndéus, 1767) is

amoagst the moesteconomically important penadcid species In
the southwestern Gult of Mesico, with more than
1000 tonnes caught annually, It supports three dilferent fish-
eries in the area: an artisanal estuarine fishery, a drift nel
fishery offshore and the industrial lrsw) fishery. Relation:
ships between these fizheries were snalysed using yield per
recrult models. Interaclion between sequential fisheries
(estugrine artisanal versus marine fishenes) is relatively low,
as tho estuarine fishery on white shrimp is small. Neverthe-
Iess, artisanyl estudrine exploitation could cxert 4 pegytive
effect on the marine white shrimp fishery il the fishing efforn
increases inshore. Parallel offshore interaction (drift net und
trawling tisheries) is stronger, since the types of gear used in
the arnsanal marine fishery are very efficient at catching
white shrimp, This fishery 15 sclective on large mature
shrimp, Catches of the parallel fisheries are inversely velated

However, the investment, costs, and benelits of the drift net
lishery muke (his activity highly profitable and competitive
with the industrial trawl fishery. A simulation model of the
effect of the three fisheries suggesicd Lhal the 1984 lishing
eflor was nearing the critical reproductive biomass.

The white shrimp spawns throughoe) the year, resulting in
continuous rectoitment. However, seasonal vanations in re-
cruitment result in periods of Jow and high abundance. Tre
relationship between spawning and recruitment did not show
a significant correlation ((.2>P>0.01) when analysed as bi-
ological yearx. This lack nf correlation is sttributed to the
effect of environmentzl factors, 3s well as inter-annual van-
ahility of recruitment strength (nthe main cohorts throughout
the year. A Ricker Stock- recruitment relationship (P>0.0101)
was established fordominanteoharts in the 1973-1984 study
period. The explained variance sncreased from 70% 10 B4%
when the model included the rivers® discharge during the
previous recruitment month and durlng the spawning perlod
four months prior. The river discharge has both negative and
positive effects on recruitment. Its increase during spawning
time can restrict the habitar available tor suceesstul esiah.
lishmentof shrimp postiarvae, butoa the positive side, a drop
In salinity cantngaer Juvemdes to migrate to sea. The recruit-
ment level depends largely upon the carrying capacity of
critical nursery habitats. White shrimp adoptan opponiuntsiic
strategy to etticiently explott the seasonat vanatons In
estuarine carrying capacity assaciated with river discharge.
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